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Mitral stenosis, although a heart defect extensively studied over
the years, still presents many facts that are controversial, including
some physiopathological details. Among these details, a persistent
enigma is the occurrence of acute pulmonary edema, even as the ﬁrst
manifestation in patients without accentuated mitral stenosis. We
conducted some studies in the eighties, involving 20 patients with
isolated rheumatic mitral stenosis, in order to contribute to better
understanding the pathophysiology of mitral stenosis. A signiﬁcant
correlation between the mitral valve area and the functional class
according to the New York Heart Association (NYHA), the cardiac
index, the mitral valve ﬂow rate, the systemic vascular resistance, the
total pulmonary resistance, and the resistance at the level of the
stenotic valve was observed. No signiﬁcant correlation was obtained
between the mitral area and the pulmonary wedge pressure, the
ventricular work the gradient through the mitral valve, and the
pulmonary arteriolar resistance [1]. The work capacity measured in
the cycloergometer was consistently low in all patients, no signiﬁcant
effect from the use of digitalis and the previous occupational activities
was detected, and, there was no signiﬁcant correlation between these
data and the hemodynamic ﬁndings and the actual mitral valve area
[2]. Pulmonary function tests were carried out in the preoperative
period of cardiac surgery for the correction of mitral stenosis, and the
mitral valve area values did not show any statistical correlation with
the pulmonary functional parameters [3].
Before presenting the hypothesis it is interesting to emphasize
three important aspects:
1) As already mentioned, it remains an enigma, perhaps one of the
greatest and oldest enigmas of Cardiology, the explanation of why
some young patients present acute pulmonary edema as the ﬁrst
sign of mitral stenosis, and other patients with major hemody-
namic changes are mildly symptomatic or asymptomatic.
2) In the course of acute rheumatic fever the occurrence of pulmonary
inﬁltrates is often considered a manifestation of pulmonary conges-
tion, unrelated viral or bacterial pneumonitis, atelectasis, or
infarction. These interpretations are undoubtedly correct, but cannot
apply to all cases. Inasmuch as the pathologic process in acute
rheumatic fever is known tobediffuse, being capable of involving the
vascular system and connective tissue in a wide variety of organ
systems, the question of rheumatic pneumonitis may be logically
advanced in such cases [4].
3) It is known that structural changes in the alveolar-capillary
membrane tend to prevent pulmonary edema, but a ﬁnal explana-
tion of this fact has not yet been presented [5].
Taken together, these background data suggested the present
medical hypothesis. “The occurrence of acute pulmonary edema in
mitral stenosis is related to the lowest degree of pneumonitis in acute
rheumatic fever manifestation. With less inﬂammatory reaction affect-
ing the alveolar-capillarymembrane, theoccurrenceof acute pulmonary
edemawould be facilitated by a smaller increase in pulmonary capillary
pressure during physical effort. Moreover, as in most cases of acute
rheumatic fever, pneumonia occurs with inﬂammation, causing thick-
ening of the alveolar-capillary membrane that protects against the
occurrence of acute pulmonary edema. On the other hand, the
possibility of chronic interstitial pulmonary edema, responsible for
mitral stenosis classical symptoms, remains possible (Fig. 1)”.
Experimentally, lung edema occurs when the pulmonary venous
pressure reaches plasma colloid osmotic levels. The absence of
signiﬁcant pulmonary edema with pulmonary venous pressures in
such a range while at rest, or during brief exercise, is a matter of
considerable interest. These facts suggest that the alveolar-capillary
structures in mitral stenosis are not normally permeable to ﬂuid. The
anatomic alterations (i.e. capillary basement membrane thickening
and pericapillary ﬁbrosis) that very commonly exist in these
structures probably prevent transudation of ﬂuid from the pulmonary
capillaries into the alveoli. This is suggested by the frequency with
which interstitial pulmonary edema without edema ﬂuid in the
alveolar spaces is observed in lung biopsy sections from patients with
mitral stenosis [6]. These pathophysiological data are compatible with
the present medical hypothesis, taking into consideration that they
would be valid for cases of inﬂammatory pneumonitis during the
outbreak of acute rheumatic fever.
Among our 20 studied patients we chose two cases with the
following hemodynamic data: a) mitral valve area (0.97 and 1.27 cm2),
b) cardiac index (2.80 and 2.87 l/min/m2), c) pulmonary artery pressure
(36.7 and 21.0 mmHg); d) pulmonary capillary wedge pressure (23.0
and 19.0 mmHg), e) pulmonary vascular resistance (611 and 365 dyn/s/
cm−5), and f) pulmonary arteriolar resistance (278 and 34.7 dyn/s/
cm−5). The ﬁrst patient was a male, 35 years-old, farmer, NYHA Class
II and his ergometric stress test was effective (4 min/50W) without
major symptoms. The second patient was a female, 21 years-old,
inactive, NYHA Class II and her ergometric stress test was effective
(1 min,10 s/50W). She had acute pulmonary edema as the ﬁrst clinical
manifestation, soon after the cycloergometric test, andwas treatedwith
bed rest, oxygen and diuretics due to signs and symptoms of pre-
pulmonary acute edema. Considering our hypothesis, the ﬁrst patient
had been stricken with carditis and pneumonitis during the rheumatic
fever attack, with inﬂammation causing changes and thickening of the
alveolar-capillary membrane with consequent “protection” against the
occurrence of acute pulmonary edema. On the other hand, the second
patient had carditis, no corresponding severity of pneumonitis, without
suffering anatomical and functional abnormalities of the alveolar-
capillarymembranewith consequent susceptibility to the occurrence of
acute pulmonary edema.
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Fig. 1. Mitral stenosis acute pulmonary edema in physiopathological hypothesis.
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